30  Aerosols strengthen and prolong fog events in polluted environment. 
reproduces the general features of temporal evolution of PM 2.5 mass concentration, 48 fog spatial distribution, visibility, and vertical profiles of temperature, water vapor about 100 cm -3 and radius is larger in clean areas in Canada (Gultepe et al., 2009 ).
90 Bott (1991) found that the different physical and chemical properties of urban, rural 91 and maritime aerosols result in different fog microstructures and life cycles. Gultepe 92 and Isaac (1996, 1999) found that fog droplet number concentration can be obtained 93 as a function of aerosol number concentration for air masses over the ocean based on 94 the observation. These studies showed that aerosol particles could affect fog 95 microphysics by serving as fog condensation nuclei (FCN), like the aerosol effect on 96 cloud microphysical properties via cloud condensation nuclei (Twomey, 1967; 97 Albrechet., 1989, Gultepe et al., 2017 The model domain (Fig.1) covers the urban clusters of northern and eastern China.
160
Also shown in Fig. 1 The key macrophysical properties (fog area fraction, fog top height, fog duration, 314 and LWP) exhibit similar nonlinear dependence on PM 2.5 concentration (Fig. 8) . The 
Temporal evolution 350
The fog event experienced a complete cycle of evolution from formation to 351 growth to dissipation, providing a unique opportunity to further investigate the aerosol 352 effects during different stages of fog evolution. For this purpose, this subsection 353 focuses on a sub-domain denoted as "study region" (black box in Fig. 6b ). The study 354 region is chosen because it contains most foggy grids based on the criteria discussed (Fig 10g) in Phase I. Moreover, the enhanced condensation process and result, the TKE increased by up to 0.05 J kg -1 in the upper part of fog in Phase I.
390
The differences and similarities in aerosol-induced changes between the different 391 phases can be seen more clearly in Fig. 11 , which compares the vertical profiles of the 392 key variables under the S1 and S5 scenarios at 7:00 and 11:00 LST, 1 Dec.. The two 393 specific times are used to represent Phase I and Phase II, respectively. In addition to 394 the above-mentioned differences, three more differences between the two phases are 395 noteworthy. First, the fog layer was much lower in Phase I than Phase II, consistent 396 with the stronger TKE in Phase II (Fig.11) 
